Two-dimensional Fourier transforms of convection patterns are computed from data obtained by Doppler scanning of the velocity field. This new technique is used to study the time dependence of the wave-number distribution, and the variation of the mean wave number k* with Rayleigh number R. We find that k* increases by about 15% during the pattern evolution following a step change in R from below R, to 2R,. This increase is associated with a reduction in the number of defects in the pattern. The dependence of k*on R is characterized by a decline above R, and a steeper decline near 5R, where the skewed varicose instability causes the Aow to become time dependent. The peak in the wave-number distribution does not shift significantly in the range 6 -40R"and still contains about half of the spectral power at 40R, . The flow apparently remains largely two dimensional.
I. INTRODUCTION
Above the critical Rayleigh number R"alaterally infinite fluid layer between thermally conducting boundaries can achieve a steady flow consisting of parallel rolls, according to nonlinear stability theory. ' However, the existence of orientational degeneracy and a band of stable roll wave numbers indicates that processes of pattern selection, which are not contained in the usual stability theory, must occur. Some theoretical progress in treating pattern selection has been made recently.
Earlier experiments in a large rectangular cell showed that there are multiple stable patterns at a given R. ' Fig. 1(a) Fig. 1(a) is displayed as a function of the x and y components of the wave number in Fig. 1 cm '. ) In this case, there is clearly a peak on the k"axis due to the alignment of rolls parallel to the y axis in real space.
We have found it useful to change to circular coordinates (k, 8) in k space and to construct two auxiliary functions by integrating along radial lines and circular arcs. If P(k",k") is the power spectrum, we integrate along a circular arc at fixed radius k to obtain the function S(k) defined by
Since the spectrum is only known at discrete points in wave-number space, it is necessary to interpolate in order to compute this integral. Note that k can be larger than either k"or kz, so that its limit is somewhat larger than the Nyquist frequency in either direction (2.5cm in this case). The resulting function S(k), which we call the wavenumber distribution, . is plotted in Fig. 1 
The result, shown in Fig 
III. PATTERN EVOLUTION
We studied the evolution of patterns by the following procedure. The Rayleigh number was left at 0.4R, overnight and then suddenly increased to 2.0R, . The flow was then mapped hourly over at least 24 hours, and sometimes several hundred hours, about 5 horizontal thermal diffusion times. Many separate runs were made in this way.
The flow pattern an hour after the change in R is typically complex with many defects, as shown in Fig. 2(a) . At this early stage, the rolls are not yet perpendicular to the boundaries. The wave-number distribution S(k}, Fig. 2(c) , has a well-defined peak that is not significantly broader than the one in Fig. l(c}. However, the angular distribution Q(8), Fig. 2(d), is more spread out than the corresponding example in Fig. 1(d This scale is also manifested by a region of hig spectral density on the k"axis of Fig. 5(b) and by the peak in the wave-number distribution S(k), Fig. 5(c) . There is significant noise at high wave number, but the peak at wave numbers comparable to the inverse layer thickness dominates even at 40R, . This reduction is probably due to defects in the pattern, which are still noticeable at low R. 
